It is apparent from examining the trends that farms are getting larger. It is equally apparent that some farms are successful in spite of their size.
The question we wish to address is why some small farms are more successful than others. In addition, we will discuss briefly the differences between our perception as researchers of successful farms and the perceptions of the farmers themselves as to their level of success.
Definitions
The current U.S. Department of Agriculture (USDA) definition of a farm is any place that sells or normally would have sold $1,000 of agricultural products in a year. Sales volume has been used to determine what constitutes a farm for decades. The current cutoff of $1,000 has been used since 1974.
Using such a low dollar sales figure to define what constitutes a farm means that we include many units that would not be considered a farm on their own. For example, in Iowa, based on the 1997 Census of Agriculture, 10 percent of all farms actually had sales less than $1,000. They were included simply because they had an inventory worth $1,000. In addition, 4 percent of Iowa's farms had sales between $1,000 and $2,500.
The current definition of what constitutes a farm leads to distortions when trying to analyze and interpret agricultural statistics. The definition masks the trend of the disappearing midsize family farms. It also makes evaluating and formulating agricultural policy difficult. For example, there were questions raised recently about the distribution of direct government payments. In Iowa, 80 percent of the farms received just 30 percent of the payments. But, are the 14 percent of Iowa's farms with sales less than $2,500 really the ones for whom the help was intended? Who are the intended recipients of aid and are they the ones receiving it? It is difficult to know with the current definition of a farm. The definition also is part of the problem in a discussion of whether or not small farms can compete.
The problem of what constitutes a farm is further exacerbated due to changing numbers provided by the USDA. The 1997 Census put the number of Iowa farms at 90,792. However, in 1999, the USDA revised this number to 98,000 farms, a difference of 8 percent.
In addition to defining a farm determining what is or isn't a small farm is equally daunting. There are many different ways to measure farm size. The Small Farms Commission chose to use sales. Farms with sales of less than $250,000 were considered small farms.
What is truly a farm or a small farm invites considerable debate and discussion. Arguing one way or the other is not our intention. We feel a better definition can be found. Simply increasing the minimum level of sales needed would be more reflective of the current situation. Discussion of an alternative definition, however, is the topic for another paper. This paper simply uses the current definitions. A farm is any place with sales greater than $1,000 and a small farm is a farm with sales of less than $250,000.
For much of this paper we will be equating success with the level of a profit index. We do so under the assumption that one of the major goals of the farm is to earn a profit. We use a profit index, rather than actual profit level, because using the absolute level of profit will automatically introduce a size bias.
The profit index used is defined as: PI = GP / (GP -MR) where: PI = Profit index, GP = Gross profits which is the dollar value of the activities for the farm, and MR = Management return or the return over all costs, including a charge for unpaid labor and owners' equity. The management return can be thought of as pure profit.
The profit index is a measure of how efficiently the farm uses its resources. If the profit index is greater than one, the farm made more money than the value of the resources it used. In other words, the farm would have a positive management return.
The use of the profit index allows us to extrapolate from the overall size of the farm when we are making our determination of whether or not the farm is successful. If the farm has a positive management return (profit), we consider it successful regardless of the level of the return.
Theoretical Considerations
Economies of size constitute the major argument for why a large farm is more efficient than a small farm. Under economies of size, the cost per unit decreases as the level of output increases. In other words:
Percent change in costs/percent change in output < 1 Economies of size occur primarily because fixed costs can be spread over more units of output, decreasing the cost per unit. At some point, costs will no longer decrease and in some cases they may even increase as resource constraints are encountered.
A major issue arises in discussions of small farms and their ability to compete when the decreases in costs cease to occur. Data from the Iowa Farm Business Association suggest that for conventional Iowa row crop farms the decreases in the average cost per unit generally end between 400 and 600 acres. Beyond this, the average cost curve remains relatively flat. The existence of such "L" shaped average costs curves has been observed in most agricultural enterprises. (Hallam, 1993) The level at which the economies of size cease depends upon many factors. The most important factor is the type of enterprise being considered. Small farms will be more successful when they pursue enterprises where the economies of size are realized with lower levels of production.
An attribute of farms, especially small farms, is that they are almost universally part of a household. This condition has implications for measuring success.
Farm income may only be a small part of the household's total income. In many cases whether or not the farm makes money is almost irrelevant. Generally, the farm is expected to not lose money, but for some the contribution the farm makes to the household's total income is marginal.
There are an estimated 1.2 million farms in the United States. Of these farms, 43 percent are classified as rural residences. This means they have sales of less than $250,000 and they list something other than farming as their principal occupation.
Retired farmers are another subset of farm operations. These farms have less than $250,000 in sales annually and they provide supplemental income to the household. Fourteen percent of all farms were classified as retirement farms.
A majority of all farms (57 percent are either rural residences or retirement farms) do not rely solely on their farm income nor do they view farming as the principal occupation. Given these observations, it is important to note that the goals of the farm may vary considerably from a traditional small business.
Economists assume profit maximization is the goal for the farm. This assumption greatly simplifies analysis, discussion, and comparisons. However, analysis based on profit maximization may not be valid if profit is only one of several considerations for the decision maker. For example, sheltering other income from taxes may be a significant component of the decision.
The farm very often has two interconnected dimensions: the farm, whose main objective is profit; and the household, whose main objective is to maximize the utility of the family members. Since the farm family most often lives on the farm, it is generally difficult to separate the farm from the household. So making profit becomes just one factor in the utility function. Other elements in the utility function can be job and family satisfaction (Ajwa, 1991) or aspects such as power, control prestige and desire for a quiet life. (Gasson et. al., 1988) .
Profit is a convenient attribute for analysis of farms. It is observable and not subject to individual interpretation. Therefore, it is the most often used measure of success or failure. This paper features two main foci for analysis. First, we will compare and contrast successful and unsuccessful small farms. Such comparisons have been conducted many times in the past. (Mosher and West, 1952; Garcia, et al., 1982; Fox, et al., 1993; Hoffman R., 1996; Mishra et al., 1999; Perry and Johnson, 1999) Our study is a departure from the previous work in that we examine success based on a profit index as an indicator of efficient resource use rather than the absolute level of profits.
A second focus will be to examine differences between the more traditional measures of success and the farmer's own perception of whether or not they are successful. If profits are not the sole measure this analysis should reveal the differences. Before proceeding we will describe the data used for this analysis.
Data
The data used in this study come from the Iowa Farm Business Association (FBA), an organization of approximately 3,100 farmers throughout Iowa. The purpose of the organization is to provide record-keeping, financial analysis, and tax preparation for the members.
Two data sets from the FBA were used. The first data set contained the financial records of the farms. This data set included the assets and liabilities for the individual farms as well as the level and costs of production.
The second data set was a telephone interview with the selected FBA members. The Iowa Agricultural Statistics Service conducted these interviews to gather socioeconomic data related to the farm.
There were 1,500 farms with complete financial data covering each year for the period 1991 to 1996. These farms were divided into three groups each year based on the profit index.
There were 138 farms that were either in the high third or low third profit index category for at least five of the six years. In general, farms would either move from the high third to the middle third or the middle third to the low third profit index group. However, some farms did move from the high third to the low third or vice-versa. This finding is consistent with other studies. The movement of farms can be attributed to many factors including weather, changes in the operation or what has been termed "random life events."
The 138 farms formed the population base for the telephone interview survey. There were 73 usable surveys obtained from the phone survey and these farms provided the data used in this study. The distribution of the 73 farms is shown in Table 1 . Large farms (sales > $250,000) 6 14 20
Comparison of Successful and Unsuccessful Small Farms
It is important to remember in the following discussions that the farms in the Iowa Farm Business Association are representative of conventional Iowa farms. This means we will not be looking at what is possible for a small farm if they adjust enterprise mix or make other adjustments to accommodate their size. Rather, this is a discussion comparing and contrasting current, conventional Iowa farms.
Remember, too, that this section compares the successful and unsuccessful based on the profit index. The profit index eliminates the size bias and allows for comparison based on how efficiently the farm uses its available resources.
There are several general areas where small successful farms differ from small unsuccessful farms. Some of these factors are not controllable, while others could be controlled. Other variations may simply reflect a difference in attitude or point in life.
In the following discussion, small farms are those with sales of less than $250,000 and successful ones are defined as those that were in the top one-third of the profit index grouping at least five of the six years from 1991 to 1996.
The comparison revealed there are economies of size among the small farms.
The successful farms had statistically significant higher sales and acreage 2 . The successful farms averaged 704 acres while the unsuccessful ones averaged 416 acres. The successful farms averaged $180,334 in sales compared to $109,901 for the unsuccessful farms. Comparisons based on the median sales reveal an even greater discrepancy. The median sales were $188,131 versus $91,342 for the successful and unsuccessful farms, respectively.
Several of the significantly different characteristics between the groups of farmers were interrelated. The successful farmers were younger (46 versus 61) and better educated (61 percent had at least some college versus 32 percent) than their counterparts. Conversely, the unsuccessful farms had significantly more years farming experience (38 versus 22).
There was no significant difference in the percent of farmers who listed farming as their principal occupation nor in the percent who reported working off the farm. However, the successful small farms worked significantly fewer weeks off the farm than their unsuccessful counterparts (18 weeks versus 40). As a consequence the unsuccessful small farms reported significantly higher off-farm income, $18,597 versus $7,035.
A significantly higher proportion of the successful farmers reported working on other farms (43 versus 8 percent).
The successful small farms rented a significantly higher portion of the land they farmed (83 versus 53 percent).
The value of the machinery and equipment and the total machinery expenses were almost identical for the two groups. Given the unequal number of acres and sales, the successful small farms were more efficient in their use of machinery and equipment. On a per acre basis, machinery investment, machinery expenses and depreciation were all significantly lower for the successful farms ($112 versus $202, $23.73 versus $43.23, and $16.71 versus $26.31, respectively).
The small successful farms also were significantly more efficient in their production. Average corn yields were 136 versus 127 bushels per acre and average soybean yields were 48.1 versus 42.5. The successful and unsuccessful farms were dispersed similarly throughout Iowa so location (at least at the county level) would not account for the yield differences.
The farmers also were compared based on several managerial characteristics. The successful farmers spent significantly more time on marketing than their counterparts (3.5 hours per week versus 2.3). In addition, the successful small farms relied more heavily on technology, reporting significantly higher use of the computer. There was no significant difference between the sources of information used except that the successful farmers relied more heavily on market services while the unsuccessful farmers reported a greater reliance on neighbors as a source of information.
The farmers were asked to rank the importance of a series of objectives for their farms. For the successful small farms, the top five objectives were being viewed as a good neighbor, spending time with their families, a place to raise a family, making money, and being my own boss. This was the order in which they listed the objectives but there was no significant difference among these objectives.
The unsuccessful small farms ranked their objectives in this order: being viewed as a good neighbor, being my own boss, making money, working outside and working with nature. For the unsuccessful farms, the first three objectives were not significantly different but the top three were reported significantly more often than the last two.
The farmers also were asked to rank the importance of several activities or occurrences in the success of their farms. For the high-profit small farms, the first three activities listed (timing, hard work and attention to detail) were not significantly different in terms of importance. The next two activities cited were accurate information about the farming operation and careful consideration of the available options. For the low-profit small farms, accurate information about the farm and hard work were the first two activities. They were significantly different from the next two, which were timing and attention to details. Finally, the low-profit farms listed government policies as their fifth most important reason for success.
It is interesting to note that the majority of the farmers, 82 percent of the highprofit and 76 percent of the low-profit farms, said that they would still choose farming as a career if they had to make the choice again.
The comparison of the successful and unsuccessful small farms revealed some significant differences. Some of the differences suggest potential areas of improvement where the unsuccessful farms could increase their profitability. However, it is our opinion that most of the differences can be traced to the age differences between the two groups.
The successful farms made better use of the resources that they controlled. They also appeared to make greater use of rented rather than owned resources. The overall level of efficiency (higher yields, and lower costs) is greater for the successful farms;.
The age difference and the farm family life cycle explain many of the differences found. Younger farmers are more likely to rent land because their financial status limits land ownership. On the other hand, older farmers are likely to view land ownership as a source of retirement income and financial security for later years.
Younger farmers are more likely to be innovators and adopt new technologies. Their higher education and youth probably affects both their efficiency and their managerial skills.
It is more likely that the families of the older farmers are grown. This could be one reason why the family-oriented objectives are not cited as often among the less successful farmers.
Small farms can be successful and they can compete. To be successful, however, they must do at least two things. They must use their resources as efficiently as possible and have a mix of owned and rented resources reflective of their financial position. Small farms also must find their niche. They cannot be successful if they simply try to act as a scaled-down version of their larger counterparts. To be successful, the farmer has to know the resources and have goals consistent with those resources.
Profitability and Perceived Success
Financial success is only one measure of success, albeit the most frequently used measure. FBA farmers in the telephone survey were asked to rate the success of their farm in achieving their objectives. Their perceptions were recorded on a scale from 1 to 7.
In this section, we compare the perception of the farmers with our success ranking based on the profit index. For this analysis, we will use all the observations, including both large and small farms. In this case the number of observations was 72. Table 2 shows the majority of the farmers that rate their farm as successful or somewhat successful in achieving their goals. None of the respondents chose 1, the least successful, whereas 11 chose 7, the highest success rating. It is interesting to note the difference in profit category and perception of success. For the large high profit successful farms, 71 percent felt they were successful while only 57 percent of the small high profit farms rated their success as either a 6 or 7. On the other hand, 29 percent of the small, low-profit farms felt they were successful. Half of the large, low-profit farms rated themselves as successful, although none of them chose the highest success rating.
The farmers who rated themselves as successful (rating 6 or 7) were compared to the other farmers. In this case there was no significant difference in age or education but the successful farms were significantly larger in both acres (768 versus 467) and average sales ($247,720 versus $177,327) . Other size measures such as total assets, gross profits, and net farm income were significantly larger for the successful farms. The average management return was positive for both groups but the $19,520 management return for the successful group was significantly higher than the $819 for the unsuccessful farms.
Further comparisons were made between the groups with differences in the profit category and the perception of success. There are two ways to compare the different groups. First, we examined the differences between those who said they were successful but had a low profit index. Next, we compared those with a high profit index but who had rated themselves as unsuccessful.
There were 31 farms in the low-profit category, 6 were large farms and 25 were small farms. Of these 31 farms, almost a third (10) rated themselves as successful. There was very little difference in the average age or education between these two groups of farmers.
Those who felt they were successful farmed a significantly higher number of acres even though the average sales were not significantly different between the two groups. The average management return was negative for both groups, but those who ranked themselves as successful actually had a significantly lower average management return (-$30,920 versus -$22,470) .
This result seems counter-intuitive at first, but those who rated themselves as successful had significantly higher asset values and depreciation. This higher depreciation is what led to the lower management return. It appears that the not-soprofitable farmers who view themselves as successful derive some personal satisfaction or reward from asset ownership even though this does not translate into financial success.
There were 42 farms in the high-profit index category. Of these farms, 62 percent rated themselves as successful. The analysis of the high-profit farms that did or did not perceive themselves as successful revealed very little in terms of significant differences. The successful ones were slightly younger and better educated. They also had larger amounts of acreage and sales but, again, these differences were not significant. This shows that some farmers view themselves successful even if they are not in the high-profit category or are not operating large farms. This results of this study are consistent with several other studies that have looked at the objectives of farms and farm families (Gasson et al., 1988; Gasson and Errington, 1993) . It is important to note that the differences among competing objectives are observed in both large and small farms.
Conclusions
There are significant differences between financially successful and less successful small farms. Some of the differences are in areas where changes can be made while others are not.
Successful small farms used the resources available to them more efficiently than the unsuccessful farms. They also relied on a different mix of owned and rented resources. The successful farms use more rented resources, both land and machinery.
We found that economies of size do exist within small farms. Many of the farms simply do not have the volume of sales to justify the level of expenses incurred. The unsuccessful farms have considerably higher investment per acre and per dollar of sales.
The successful small farmers are younger and better educated. This combination affects many of the attributes where we found significant differences between the successful and less successful small farms. The successful farmers make more use of technology and have better managerial skills than their unsuccessful counterparts.
The age differences also affect the objectives for the farm. The successful small farmers listed family objectives more frequently than the unsuccessful ones, but this difference could simply be due to the fact that the unsuccessful farmers' families are already grown.
Nearly half, 43 percent, of the successful small farmers only perceive themselves as somewhat successful. This may be due to the desire that they have to expand their businesses and earn more income. It also points out that in the future these farms may desire choose to become large farms. Conversely, almost a third, 29 percent, of the nonsuccessful farmers perceive themselves as successful. This indicates that making money is not their primary objective.
Profit maximization is certainly a goal for many farms. However, profit is only one of many goals for the farm family. Many farmers who are classified as financially successful do not perceive themselves as successful and there are farmers who are not financially successful but still perceive themselves as successful.
When examining these different categories of farms. we found that there was little significant difference between them. The main difference was that the less financially successful farms that still perceived themselves as successful were larger than their counterparts. This would seem to indicate that the prestige factor of land ownership is important in determining individual perception of success.
Small farms can compete. They must be efficient and they must use the proper mix of owned and rented resources. They also must compete based on their unique attributes. A successful small farm is not simply a scaled-down version of a large farm. The successful small farm takes advantage of its strengths relative to the competition.
When we ask the question, "Can small farms compete?" it is important to remember why we are asking the question and how we measure success. Many small farms are not making the most money but they perceive themselves as successful and, if given the choice again, they would still choose to be farmers. There are more important things than money.
Small farms are important to the United States for more than purposes of nostalgia. Small farms comprise a majority of all farms and they control the majority of owned farmland. Because of this small farms are very important in natural resource and environmental policy (Newton and Hoppe, 2001 ). The small farms can play a key role in environmental protection or in mitigation of negative effects of farming activities on the environment.
Over the past year we have seen that centralization has its advantages, but it also has its costs. We must ask ourselves: Do we want our food production controlled by only a few? If not, then we must strive to do everything possible to protect all farms, including small farms.
